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Preliminary Results of 


Satellites 1958 Alpha and 1958 Gamma 


HucGuH ObisHaw, Executive Director 


United States National Committee, International Geophysical Year 


[a reports on data gath- 
ered by United States IGY satellites 1958 
Alpha and 1958 Gamma were made to 
members of the National Academy of Sci- 
ences, the American Physical Society, and 
the Washington scientific community at 
a special meeting held May 1, 1958, at 
the National Academy of Sciences. The 
reports discussed high intensity radiation, 
micrometeorites, satellite temperatures, and 
atmospheric densities. Instrumentation for 
these experiments was carried aboard satel- 
lites launched by the Army and the Jet 
Propulsion Laboratory and __ popularly 
known as Explorers I and III. 


Radiation Intensity 


J. A. Van Allen, G. H. Ludwig, E. C. Ray, 
and C, E. Mcllwain of the State University 
of Iowa, reported on radiation intensities 
measured by single Geiger tubes carried by 
1958 Alpha and 1958 Gamma. At altitudes 
below about 1,000 kilometers, the cosmic 
ray counting rate agreed with extrapola- 
tions from similar data gathered on rocket 
flights. Above 1,100 kilometers, very high 
counting rates were obtained. 
oun" wa S ia. Te. ae 
reports of experiments in satellites 1948 alpha and 1958 


gamma. IGY Satellite Report Series No. 3, [100 pp.}, 
illus. NAS-NRC, 1958. 


The very high rates (at least 35,000 
counts per second if the Geiger tube had 
had zero dead time) were not observed 
directly but were deduced from the be- 
havior of the Geiger tube. At times the 
Geiger tube indicated no counts. Van 
Allen and his associates concluded that this 
was not due to equipment malfunction but 
was caused by an intense radiation field, 
which blanked the Geiger tube. 

By exposing a counting unit identical to 
that carried in 1958 Alpha to an X-ray 
beam, it was determined that at very high 
radiation fluxes the Geiger tube puts out 
pulses of such small height that they are 
below the threshold of the counting circuit. 
Thus the counting rate as registered by the 
counting circuit is zero. This happens 
when the radiation intensity reaches a 
value which should produce 35,000 counts 
a second from the Geiger tube. 

An ion chamber placed in an X-ray beam 
generating the minimum flux needed to 
reduce the counting rate to zero measured 
an intensity of 60 milliroentgens per hour. 
The X-rays used had energies in the 50- 
90 kiloelectron volts (kev) range. Ioniza- 
tion produced by X-rays of different ener- 
gies or by charged particles producing the 
same effect on the Geiger tube, would, of 
course, differ from this measurement. 
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The satellites carry no equipment which 
could determine the nature of the intense 
radiation, but it is presumed to be caused 
by either protons or electrons. If electrons, 
the radiation detected by the Geiger tube 
is probably X-rays produced by the colli- 
sion of the electrons with the satellite shell. 

The data analyzed came from both 1958 
Alpha and 1958 Gamma. Although the 
counting rate in 1958 Alpha was trans- 
mitted continuously, the data were recorded 
only when the satellite was quite near one 
of the 16 receiving stations. The data col- 
lected by 1958 Gamma were also tele- 
metered continuously and a small magnetic 
tape recorder stored the data obtained dur- 
ing each complete orbit. As the satellite 
passed near one of the receiving stations 
radio interrogation caused the data to be 
transmitted. 

The interrogation signal activated a re- 
lay system which turned on the high-power 
transmitter and released the magnetic tape. 
Within five seconds the information was 
read off the tape, telemetered, and the tape 
erased. Upon completion of the cycle the 
relays were reset, the transmitter turned 
off, the tape rewound, and the next record- 
ing begun. 

The data from 1958 Alpha were ob- 
tained mostly during the first two weeks 
in February. Data from 1958 Gamma were 
obtained during the last four days of 
March. Van Allen emphasized the pre- 
liminary nature of the report. The data 
analyzed represent only a portion of the 
total available data, which will be analyzed 
and reported on at a later date. 

Van Allen * summarized the implications 
of the observations as follows: 

Any reasonable identification of this radiation 
strongly suggests several geophysical conse- 
quences. It is unlikely that the particles have 
several Bev of energy each. Then, in order to 
reach such small heights through the geomagnetic 
field, they must at least initially be associated 
with plasmas which seriously perturb the magnetic 
field at an earth radius or so. We presume that 


this plasma is closely related to geomagnetic 
storms and aurorae. 


Secondly, at heights only a little above 1000 
km, there is still some atmosphere. Crude quan- 
titative estimates suggest that the energy loss in 
this residual atmosphere at the radiation we detect 


2Ibid., pp. 89-90. 


may contribute significantly if not dominantly to 
the heating of the high atmosphere. In addition 
to considering this heating effect, it will be im- 
portant to calculate, on various assumptions as 
to the nature of the radiation, the amount of visible 
light, radio noise, and ionization produced. 

Finally there are obvious biological implications 
of these results. * * ° if photons are being de- 
tected directly by the geiger tube, and if these 
photons are in the energy range 50-90 kev, then 
the radiation field inside the satellite corresponds 
to about 0.06 roentgens/hr. The maximum per- 
missible dose for human beings is 0.3 roentgens/ 
week. Other assumptions as to the nature of the 
radiation would obviously lead to different results. 


Optical Studies 


G. F. Schilling reported on results from 
optical tracking of United States satellites, 
based on work done by himself and by 
Charles A. Whitney, Theodore E. Sterne 
and Luigi G. Jacchia at the Smithsonian 
Astrophysical Laboratory. Preliminary 
analysis of the data obtained by visual and 
precise photographic observations has sup- 
plied information on the spin of 1958 Alpha, 
on air density at very high altitudes, and on 
the expected lifetime of 1958 Alpha. 

Charles A. Whitney found that 1958 
Alpha, which was given a spin about its 
long axis during launching, now appears 
to rotate about its short axis, propellerlike. 
This conclusion is based on an observed 
variation of atmospheric drag. 

Theodore E. Sterne has developed a 
simplified formula for computing the air 
density at very high altitudes from the 
motion of artificial satellites. This formula, 
applied to orbital data inferred by Whitney 
through a critical study of visual and radio 
observations of 1958 Alpha, gives an air 
density value of about 1.5 X 10°'* gm/cm * 
at an altitude of 368 kilometers. A cubic 
mile of air of this density would weigh only 
two ounces. Nevertheless, the density is 
about 14 times greater than that predicted 
in 1956 by R. A. Minzner and W. S. Ripley 
of the Air Force Cambridge Research 
Center. 

Luigi G. Jacchia, using a formula de- 
veloped by D. C. M. Leslie, estimates that 
1958 Alpha will fall toward the end of 1962. 


Orbital Determinations 


Joseph W. Siry, of the Naval Research 
Laboratory, reported that the effect of at- 
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mospheric drag on the orbit of 1958 Alpha 
has been difficult to predict due to the fact 
that the drag force depends so strongly 
upon the angle of attack in the case of a 
slim cylinder such as 1958 Alpha. The 
orientation of the satellite as a function of 
time has been difficult to predict at times, 
thus making the prediction of the orbit cor- 
respondingly difficult. However, prelimi- 
nary estimates by the Naval Research Labo- 
ratory indicate that the lifetime of 1958 
Alpha will be about 5 to 10 years and that 
the atmospheric density in the neighbor- 
hood of perigee at about 370 kilometers is 
approximately 10°* gm/cm‘. 


Temperature Measurements 


A. R. Hibbs and E. P. Buwalda, of the 
California Institute of Technology Jet Pro- 
pulsion Laboratory, reported on a passive 
solution of space temperature problems 
and on temperature measurements made 
by 1958 Alpha. Inside the cylinder in- 
ternal temperatures ranged from 0°C. to 
35°C. and inside the nose cone from 5°C. 
to 40°C. Shell temperatures ranging from 
~25°C. to 75°C. were recorded. 

The temperature control mechanism con- 
sists of a series of aluminum oxide strips 
covering approximately 25 percent of the 
outer surface of the instrument package. 
By both reflecting and re-radiating heat 
received by radiation from the sun and 
the earth, this coating was able to ‘main- 
tain interior temperatures well within the 
range needed to protect instrumentation 
from damage by heat or cold. The experi- 
ment was designed only to study the prob- 
lem of instrument environment in a very 
small enclosure. However, it was noted 
that this technique provided temperatures 
in space within the range of human sur- 
vival and that, with more elaborate tech- 
niques, the inner temperature of a larger 
space vehicle could be controlled within 
narrower limits. 


Micrometeorite Densities 


Dr. Edward Manring, of the Air Force 
Cambridge Research Center, reported on 
the determination of micrometeorite den- 
sities in the satellites’ orbit by himself and 
Maurice Dubin. 

Two micrometeorite detection systems 





are used. One, called the gauge detector, 
is carried on both 1958 Alpha and 1958 
Gamma. The individual gauges are 1 
square centimeter in area and are wound 
with two layers of enameled wire 17 
microns in diameter. Twelve of these 
gauges, covering an area of two square 
inches, are mounted in circular pattern 
flush with the surface of the satellite’s mid- 
section. When a micrometeorite of 5 to 10 
microns in diameter and travelling at 
meteor velocities, on the order of 25,000 
miles per hour, smashes into one of the 
gauges, the continuous circuit breaks and 
changes the transmitted signal. 

The second detector, flown only on 1958 
Alpha, consists of a crystal microphone 
mounted against the skin of the satellite 
and connected to an amplifier. When the 
satellite is struck by a solid particle, the 
impact pressure is converted into an elec- 
trical signal which is transmitted to the 
monitor stations. 

About 10 percent of the microphone data 
and 50 percent of the gauge data from 1958 
Alpha are available for study. Seven hits 
have been detected by the microphone, 
but after 32 days of flight only one gauge 
had registered an impact. The data indi- 
cate that the average influx of particles 
10 microns in diameter or greater was not 
more than 10°*/m?*/sec during the period 
of observation, and that the average influx 
of particles four or more microns in diam- 
eter was about 10°/m?/sec. 

The above reports reflect preliminary re- 
sults obtained from 1958 Alpha and, in 
the case of cosmic rays, from 1958 Gamma. 
Reports incorporating these preliminary 
results have now been sent to IGY World 
Data Centers and the Special Committee 
for the IGY. Analysis of the data from 
these satellites is continuing and will be 
the subject of further papers at an appro- 
priate time. 

There have been six satellites launched 
during the International Geophysical Year, 
three by the United States and three by 
the U.S.S.R. 

1957 Alpha and 1957 Beta, the first 
U.S.S.R. satellites, have been described in 
the press and in the literature. 1958 Delta, 
the third U.S.S.R. satellite, was launched 
May 15, 1958, and the following descrip- 
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tion comes from a Moscow radio report. 
The satellite is conical in shape, 5 feet 8 
inches wide at the base and 11 feet 9 
inches long, and its shell is constructed 
of aluminum alloys. Its weight is 2,925 
pounds, including 2,134 pounds for instru- 
ments for scientific research, radio measur- 
ing apparatus, and batteries. Measure- 
ments include pressure and composition of 
the atmosphere in the upper layers, con- 
centration of positive ions, the magnitude 
of the electrical charge of the satellite, in- 
tensity of the earth’s electrostatic field, 
intensity of the magnetic field of the earth, 
intensity of the sun’s corpuscular radiation, 
cosmic radiation, micrometeors, and tem- 
perature inside and on the outside of the 
satellite. Early computations by the Naval 


Research Laboratory indicate that the 
initial perigee and apogee of 1958 Delta 
were 143 and 1,181 statute miles; the period 
of revolution was 106 minutes. The satel- 
lite entered its orbit inclined by 65° to the 
plane of the equator. 

The preliminary results from United 
States satellites 1958 Alpha and 1958 
Gamma have been reported above. 1958 
Beta is a test sphere launched by the Naval 
Research Laboratory as part of the test 
phase of the Vanguard rocketry system. 
During the remainder of the United States- 
IGY satellite program, satellite launchings 
will take place at the rate of about one 
a month, carrying a variety of experiments 
selected by the U. S. National Committee 
for the IGY. 


The Program of the Advisory Board 


on Education 


R. M. WHALEY 


Executive Director, Advisory Board on Education 


| ° THE two years since its first meeting 
on May 16, 1956, the Advisory Board on 
Education has endeavored to serve as a co- 
ordinating body for the educational in- 
terests of the various Divisions and Offices 
of the National Academy of Sciences— 
National Research Council. In addition, 
the Board has initiated or participated in 
educational programs wherein it was be- 
lieved that the varied and wide scientific 
interest and experience represented 
throughout the Academy-Research Council 
could be particularly effective. 

At a meeting of the Board on January 
10, 1957, President Detlev W. Bronk spoke 
of the vital interdependence of education 
and research, emphasizing that the Ad- 
visory Board on Education must be the 
source and inspiration for a _ general 
broadening of the Academy’s views and for 
comprehensive recommendations of action 


to be taken in the areas of the Academy’s 
continuing responsibilities in education. 
Active interest of the Academy in edu- 
cation extends back over four decades, for 
from 1919 to 1943 the National Research 
Council maintained a Division of Educa- 
tional Relations. Since 1943 each of the 
Divisions and Offices has handled educa- 
tional activities and policies in its own field; 
the Division of Biology and Agriculture 
and the Division of Mathematics have had 
special education committees for this pur- 
pose. The Committee on Educational 
Policies of the Division of Biology and 
Agriculture has had the active services of 
an Executive Secretary for the past three 
years, working on an extensive program 
which included studies on teacher educa- 
tion in biology as well as curriculum re- 
vision at both high school and college 
levels. The education committee of the 


[ 44 ] 








American Geological Institute has also pro- 
duced career pamphlets and other educa- 
tional materials for the earth sciences. 
More recently an Advisory Committee on 
Education has been established to develop 
plans for effective use of research results 
from the International Geophysical Year 
(IGY) in education at all levels. These and 
other educational programs of the Academy 
relating to curricula, teaching, and fellow- 
ships have been reported from time to time 
in News Report. 


To facilitate cooperation and coordina- 
tion of such activities, each of the Divisions 
and the Office of Scientific Personnel is 
represented by one member on the Ad- 
visory Board on Education. The current 
members of the Board and the Division 
they represent are as follows: 


Maynarp M. Borne, Former consultant on man- 
power, General Electric Company, Engineering 
and Industrial Research, Chairman 

Francis Birrer, Massachusetts Institute of Tech- 
nology, Physical Sciences 


Stewart S. Cairns, University of Illinois, Mathe- 
matics 


Warp Dar ey, Association of American Medical 
Colleges, Medical Sciences 


Tuomas B. Notan, U. S. Geological Survey, Office 
of Scientific Personnel 


Howarp M. Puiiuies, Alabama College, Biology 
and Agriculture 


CHALMER J. Roy, Iowa State College, Earth Sci- 
ences 


J. C. Warner, Carnegie Institute of Technology, 
Chemistry and Chemical Technology 

Dae. Wo .FLe, American Association for the Ad- 
vancement of Science, Anthropology and Psy- 
chology. 

Former members were George R. Harri- 

son, Massachusetts Institute of Technology, 

who was the first representative for the 

Division of Physical Sciences; and W. 

Barry Wood, Jr., Johns Hopkins University, 

representing the Division of Medical 

Sciences. 


Since January 24, 1957, financial support 
from the Carnegie Corporation has made 
it possible to employ a full-time staff 
director and to expand activities of the 
Board further along the lines of the objec- 
tives adopted in the fall of 1956 (see 
News Report, Vol. VII, No. 2, p. 24, 1957). 
Although most of the activities of the Board 
have multiple objectives, in general they 
may be classed in the following categories: 





1) Assistance in the development of better com- 
munity understanding and support of schools 
through local action programs. 

2) Improvement in teaching—encouragement of 
more able people to select the profession as 
a career; enhancement of the status of the 
profession; improvement of teacher education, 
particularly in subject areas; and provision for 
opportunities for professional growth. 
Improvement in the content of education—in 
the understanding of the educational process; 
in the curriculum; and in the development of 
criteria for the most effective planning, pro- 
duction, and use of aids such as films and 
television. 


3 


~~ 


The Arlington Plan, initiated under the 
leadership of John S. Coleman, Executive 
Secretary of the Division of Physical 
Sciences, and subsequently continued un- 
der sponsorship of the Advisory Board, has 
now become self-perpetuating and an ac- 
cepted part of the Arlington County, Va., 
program for its school teachers. This 
highly successful pilot operation, which de- 
veloped community financial support and 
cooperation of universities in the area, 
enables teachers to take courses in the 
summer which will acquaint them with 
recent developments in their particular 
fields of interest and will provide credit 
toward advanced degrees. Arlington County 
is now extending the same opportunity to 
teachers in fields other than the sciences. 
Financial assistance from the Eugene and 
Agnes Meyer Foundation has made _pos- 
sible initiation of a comparable program 
in Montgomery County, Md. 

Heartened by this beginning and recog- 
nizing that support at the community 
level is essential for the success of any 
program, the Board over the past two 
years has directed much of its interest to- 
ward aiding and encouraging the develop- 
ment of community programs wherein in- 
dustrial and business leaders meet and 
work with educators for better education. 

An example of such cooperative action 
was the Southern California Industry- 
Education Conference held July 7-13 at 
Lake Arrowhead, Calif. This conference 
was sponsored by the Academy—Research 
Council and the Hughes Aircraft Company 
in cooperation with the American Associa- 
tion for the Advancement of Science and 
the University of California at Los An- 
geles. Participants heard descriptions of 
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successful programs elsewhere and then 
discussed the special educational needs 
and resources of Southern California. 
Working group sessions which included 
representatives from industry, public 
schools, junior colleges, universities, and 
professional groups produced plans for a 
continuing action program. The Confer- 
ence also created a new Southern California 
Industry-Education Council with represen- 
tation from schools and industry in the 
area. Through a monthly News Letter, 
group meetings, and regular contacts by its 
Executive Secretary, the Council provides 
for continual exchange of ideas and in- 
formation and maintains a coordinated pro- 
gram of industry-education activities, in- 
cluding the formation of four new county 
regional groups in the past few months. 
Progress for the year will be assessed at a 
follow-up conference, July 16-19, 1958, 
which will also be attended by representa- 
tives from other regions in California who 
are interested in the formation of similar 
councils in their areas. 

Cooperation with other professional so- 
cieties and organizations is one of the ex- 
pressed objectives of the Board. It has thus 
worked with the President’s Committee on 
Scientists and Engineers, through a Local 
Action Task Force, in an effort to help 
local communities improve their educa- 
tional programs through activities designed 
to meet their particular needs. The Task 
Force has prepared and publicized a kit of 
descriptive material giving examples of 
effective community industry-education 
programs. 

The Advisory Board on Education has 
been in communication with individuals 
and organizations in Texas, Pittsburgh, and 
the San Francisco Bay area where con- 
siderable interest is developing for such 
programs. The Board is also cooperating 
in planning for and will participate in the 
Fifth Annual Conference for the Advance- 
ment of Science and Mathematics Teach- 
ing in Texas, to be held in Austin, October 
23-25, 1958. The conference this year will 
be regional and will include participants 
from several neighboring states. 

Believing that the single most important 
need in education is an expanded corps of 
able and inspiring teachers, the Board is 


giving attention to improving teacher edu- 
cation, particularly to the need for im- 
proved opportunities for teachers to take 
courses in subject matter at the graduate 
level. By a resolution adopted on May 28, 
1957, the Board recommended “that insti- 
tutions of higher education establish pro- 
grams of study leading to Master's degrees 
either in education or in the teaching of 
mathematics and/or science, such pro- 
grams and the courses comprising them be- 
ing especially designed with emphasis on 
subject matter to meet the needs of sec- 
ondary school teachers.” 

Endorsement of the Advisory Board’s 
resolution on graduate education for 
teachers has been secured from the Policy 
Committee for Mathematics, representing 
the following five organizations: American 
Mathematical Society, Association for Sym- 
bolic Logic, Institute of Mathematical 
Statistics, Mathematical Association of 
America, and National Council of Teachers 
of Mathematics. Resolutions similar to 
that of the Board have also been adopted 
by the American Association for the Ad- 
vancement of Science, the American Chem- 
ical Society, the American Geological In- 
stitute, the American Institute of Biological 
Sciences, the American Institute of Physics, 
the Council on Graduate Work of the 
American Association of Land Grant Col- 
leges and State Universities, and the Fed- 
eration of American Societies for Experi- 
mental Biology. 

Opportunity for a more general construc- 
tive approach to overcoming limitations in 
teacher education will be presented at a 
conference scheduled for June 24-28, 1958, 
at Bowling Green University, Bowling 
Green, Ohio. This is the annual confer- 
ence of the National Commission on 
Teacher Education and Professional Stand- 
ards. For the first time, the conference will 
be planned and carried out in cooperation 
with other societies. The cosponsoring 
groups are: The American Association for 
the Advancement of Science, the American 
Association of Colleges for Teacher Edu- 
cation, the American Council of Learned 
Societies, the Council on Cooperation in 
Teacher Education, the National Academy 
of Sciences—National Research Council, 
the National Association of State Directors 
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of Teacher Education and Certification, 
and the National Council for Accreditation 
of Teacher Education. About one-third of 
the expected thousand participants this 
year will be from academic departments in 
universities and colleges, representing both 
the sciences and the humanities. 

At this conference of the National Com- 
mission on Teacher Education and Profes- 
sional Standards, special attention will be 
given to the question of subject matter 
preparation of teachers. One of the prin- 
cipal objectives of the conference will be 
to establish procedures to include repre- 
sentatives from the humanities and the 
sciences on a regular basis in the planning 
of teacher education programs and certifi- 
cation requirements. The participants from 
each state will also meet in separate ses- 
sions to develop plans for follow-up action 
within their own state. 

One of the first actions of the Advisory 
Board on Education was to sponsor a Con- 
ference on Educational Films and Tele- 
vision, held in New York City on July 19, 
1956. This conference reflected early rec- 
ognition by the Board that increasing use 
will be made of films and television in 
education. The Conference outlined sev- 
eral pressing problems, including the need 
for better evaluation of existing films and 
for the development of criteria relating to 
content and all phases of planning, produc- 
tion, and use of filmed and televised pro- 
ductions. 

Instead of undertaking at once the for- 
midable task of considering films in all 
fields of science, the Board decided first to 
explore existing films and kinescopes pre- 
pared for mathematics. Such a study was 
conducted by a Mathematics Film Evalua- 
tion Board, appointed through the Division 
of Mathematics. This Evaluation Board 
met last August at Pennsylvania State Uni- 
versity and viewed 35 teaching films in 
mathematics, ranging from primary arith- 
metic through colleges courses. Many of 
the films were found to be inadequate and 
inaccurate, and recommendations for better 
planning and production of such presenta- 
tions, including the active cooperation of 
professional mathematicians, have been 
incorporated in the published report 
“Films and Television in Mathematics 





Education” (NAS-NRC Publication 567). 

A direct result of the recommendations 
in this report has been the appointment of 
a Committee on Mathematical Films and 
Television by the Division of Mathematics. 
The American Geological Institute has ap- 
pointed a comparable committee for the 
earth sciences. The Advisory Board on Edu- 
cation will serve to coordinate the activities 
of these committees and will also provide 
for occasional interdisciplinary meetings 
with representatives of similar committees 
in other scientific societies which are also 
studying the educational uses of films and 
television. 

To study the potential value of color 
television in education and to provide an 
opportunity for teachers of mathematics to 
increase their understanding of their own 
subject, the Board has cosponsored an ex- 
perimental course in “Foundations of 
Analysis” taught by Professor R. A. Good 
of the University of Maryland and pro- 
duced at the television studios of the 
Armed Forces Institute of Pathology, 
Walter Reed Army Medical Center. Other 
sponsors of the course have been the 
American Association for the Advancement 
of Science and the University of Maryland. 
The course consisted of twenty-six lectures 
given during the academic year 1957-58 
on closed circuit color television for sec- 
ondary school teachers of mathematics or 
science in the Washington area, some of 
whom took the course for graduate credit 
at the University of Maryland. The lec- 
tures are to be repeated, incorporating 
changes based on the participating stu- 
dents’ experience, and will be recorded by 
color kinescope. Educators have expressed 
considerable interest in the use of kine- 
scopes for in-service programs for teachers. 
Material covered includes much of the con- 
ceptual basis of modern mathematics rec- 
ommended for new curricula in the sec- 
ondary schools. Plans are being made for 
use of the kinescopes in other localities 
during the next academic year. An evalua- 
tion study of the course is being made. 

The Advisory Board on Education is also 
cooperating with the Greater Washington 
Educational Television Association in its 
plans for presenting elementary science 
lessons for grades five and six by television 
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to classrooms in 13 cooperating schools 
in Virginia, Maryland, and the District of 
Columbia. Attention is being given to the 
relationship of elementary school science 
to junior high school science with the in- 
tent of developing an improved sequence 
of course materials for grades five through 
eight. A Science Advisory Committee is 
being appointed to assist in the determina- 
tion of appropriate course content. In- 
formal cooperation for planning the course 
content and adapting portions for tele- 
vision is under way with educators in the 
Pittsburgh area and with the staff of Pitts- 
burgh’s educational TV station WQED. 
The experience of scientists, educators, 
psychologists, and specialists who under- 
stand the medium will be used in planning 
the television lessons. 

During the past winter, the Academy- 
Research Council and the American Asso- 
ciation for the Advancement of Science 
have assisted in the selection of con- 
tent for a series of four hour-long sci- 
entific television programs, produced by 
the Columbia Broadcasting System and 
sponsored by the Monsanto Chemical Com- 
pany. The Advisory Board on Education 
solicited from the Divisions and their affili- 
ated societies the names of outstanding 
scientists and suggestions of recent research 
or discoveries which might be noteworthy 
and newsworthy. Published accounts and 
public response indicate that the series, 
named “Conquest,” represented a major 
step forward in the quality of science 
telecasting. The Academy's interest has 
been to present senior scientists and their 
work, feeling that science in its own right 
can be both exciting and entertaining. 

The Advisory Board has discussed pro- 
posals for federal legislation on science and 
education as embodied in the two princi- 
pal bills before the Congress. When Dr. 
Bronk appeared as the first witness to testify 
before the Senate Committee on Labor and 
Public Welfare, he referred to the objectives 
for such legislation outlined by the Ad- 
visory Board at its meeting on January 
17 (see News Report, Vol. VIII, No. 1, p. 
17, 1958). Drs. Ralph E. Cleland, M. H. 
Trytten, and R. M. Whaley also appeared 
before this committee on February 24 with 
a statement which emphasized the increas- 


ing demand for more intellectual and tech- 
nical skills in this country, especially in 
the sciences and foreign languages, and 
the urgent necessity for substantial finan- 
cial support for educational programs 
which can provide such training. 

At the meeting of the National Research 
Council on March 31, one of the major 
topics was “Education in Science.” Dr. 
J. C. Warner, a member of the Advisory 
Board on Education, presided at this meet- 
ing, at which for the first time members 
of the Research Council discussed cur- 
rent educational problems. The meeting 
adopted a resolution to encourage more 
women to prepare for careers in science 
and to urge that employment policies re- 
stricting the employment of a husband 
and wife by the same institution be changed 
to take full advantage of our trained wom- 
anpower. 

Attention is now being given to science 
curriculum studies and course develop- 
ments, either planned or under way, to de- 
termine an appropriate course of action for 
the Academy-Research Council. Under 
discussion is the degree to which the Acad- 
emy-—Research Council should actively par- 
ticipate in such developments. Underlying 
all such questions of curriculum and course 
design are more basic ones dealing with 
the fundamental processes of education 
and with the psychological principles in- 
volved in learning and communication. 
Some concern has been expressed that rela- 
tively little direct attention is being given 
by research psychologists to educational 
procedures in the classroom. To explore 
possible relevance of basic research findings 
to education, and to indicate promising 
lines of research, a number of distinguished 
psychologists and educators were invited 
to a conference held at Easton, Md., on 
April 24-26, 1958. The conference devel- 
oped constructive suggestions for action 
to raise the status of educational research 
and to encourage active participation by 
research psychologists in such programs. 

The Advisory Board on Education will 
continue to direct its efforts toward effective 
use of the various Divisions and Offices of 
the Academy-Research Council in meeting 
broad problems of education that cut across 
disciplinary lines. 
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SCIENCE NEWS 


ANNUAL MEETING 
NATIONAL ACADEMY OF SCIENCES 


The ninety-fifth annual meeting of the 
National Academy of Sciences was held 
in Washington, April 28-30, with more than 
two hundred members in attendance. The 
program consisted of scientific sessions on 
Monday, April 28, and Wednesday, April 
30; the presentation of Academy medals 
followed by scientific demonstrations and 
a reception on Monday evening, business 
sessions on Tuesday, April 29, and the 
annual dinner of the Academy on Tuesday 
evening, preceded by the President’s re- 
ception. 

In addition to a program of contributed 
papers, the scientific sessions featured four 
symposia of invited papers on widely di- 
verse subjects. H. L. Shapiro of the Amer- 
ican Museum of Natural History was chair- 
man of the symposium on Science in Soci- 
ety on Monday morning. Dr. Shapiro’s pa- 
per “Backgrounds and Beginnings” opened 
the symposium. I. Bernard Cohen of Har- 
vard University spoke on “18th and 19th 
Century United States,” Charles C. Gillispie 
of Princeton University on “Revolutionary 
France,” and Chauncy D. Harris of the 
University of Chicago on “Contemporary 
Russia.” 

On Monday afternoon, a symposium on 
New Developments in the Study of Color 
Vision was held under the chairmanship of 
H. Keffer Hartline of the Rockefeller Insti- 
tute. Speakers were C. H. Graham of Co- 
lumbia University, E. H. Land of the Pola- 
roid Corporation, Y. LeGrand of the Na- 
tional Museum of Natural History in Paris, 
W. A. H. Rushton of Cambridge Univer- 
sity, and W. S. Stiles of the National Phys- 
ical Laboratory, England. The papers 
dealt with color blindness, color vision in 
the natural image, theories of color vision, 
visual pigments in the human eye, and 
increment-threshold sensitivity. 


The third symposium on Wednesday was 
devoted to age relationships of ancient 
rocks. Under the chairmanship of Alfred 
O. C. Nier of the University of Minnesota, 
seven papers were presented on the min- 
eral ages of igneous rocks; ages of meta- 


morphic rocks; ages of sedimentary rocks; 
the pre-Cambrian history of the Transvaal, 
South Africa; age relationships in North 
America; age relationships from lead iso- 
tope ratios; and ages of meteorites and the 
earth. The participants were as follows: 


L. T. Aupricu, Carnegie Institution of Washing- 
ton 

P. W. Gast, Columbia University 

J. Geiss, University of Berne, Switzerland 

L. O. NicoLaysEN, University of the Witwaters- 
rand, Johannesburg, South Africa 

R. D. RussE.x, University of Toronto, Canada 

G. J. Wassersurc, California Institute of Tech- 
nology 


G. W. WETHERILL, Carnegie Institution of Wash- 
ington 

C. H. Townes of Columbia University 
served as chairman of the fourth sympos- 
ium on New Techniques in Microwave and 
Radiofrequency Physics on Wednesday 
afternoon. Following the introduction by 
Dr. Townes, R. H. Dicke of Princeton 
University spoke on “Optical Pumping and 
Atomic Clocks,” N. Bloembergen of Har- 
vard University on “Three-Level Masers,” 
and G. Feher of Bell Telephone Labora- 
tories on “Electron-Nuclear Double Res- 
onance Experiments.” 

Sessions for contributed papers were held 
simultaneously with the four symposia. 
There were 31 papers, 23 of them by Acad- 
emy members, covering the fields of astron- 
omy, biochemistry, bacteriology, botany, 
chemistry, engineering, genetics, geology, 
geophysics, pathology, physiology, psychol- 
ogy, and zoology. Abstracts of the papers 
were printed in Science, Vol. 127, pp. 
1058-1063, May 2, 1958. 

Seven Academy medals and awards were 
presented in the Monday evening cere- 
mony. Horace W. Babcock of Mount Wil- 
son and Palomar Observatories received 
the Henry Draper Medal “for his original 
and outstanding work leading to the dis- 
covery of magnetic fields in stars and also 
the general magnetic field of the sun.” The 
J. Lawrence Smith Medal was awarded to 
Mark G. Inghram of the University of Chi- 
cago for his work on the measurement of 
the ages of meteorites, and the James Craig 
Watson Medal was presented to George 
Van Biesbroeck, Emeritus Professor of As- 
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tronomy, Yerkes Observatory for his note- 
worthy contributions to astronomy. 

The Charles Doolittle Walcott Medal 
was awarded to Pierre Hupé of the Labora- 
toire de Géologie de la Sorbonne, Uni- 
versité de Paris, in recognition of his 
monumental work entitled “Contribution a 
étude du Cambrien inférieur et du Pré- 
cambrien III de l’antiatlas marocain.” The 
Minister Plenipotentiary of France, Robert 
Valeur, accepted the medal on behalf of 
Dr. Hupé. 

Gustav Arthur Cooper, Head Curator, 
Department of Geology, U. S. National 
Museum, was awarded the Mary Clark 
Thompson Medal for his contribution to 
our knowledge of the biology and strati- 
graphic significance of the fossil brachio- 
pods. Ernest W. Goodpasture, Scientific 
Director, Department of Pathology, Armed 
Forces Institute of Pathology, received the 
Jessie Stevenson Kovalenko Medal for his 
outstanding contributions to medical sci- 
ence and for long and continued devotion 
to the study of his chosen field of pathol- 
ogy. The Kimber Genetics Award was 
presented to Theodosius Dobzhansky of 
Columbia University “as a versatile and 
inspired student of the mechanism of he- 
redity, and of the roles which genetic and 
environmental factors play in the origin 
and structure of populations and in the 
process of biological evolution.” 

Edgar W. R. Steacie, President of the 
National Research Council of Canada and 
a Foreign Associate of the Academy, was 
guest of honor and addressed the mem- 
bers and their guests at the Academy din- 
ner on Tuesday evening. Other honored 
guests at the dinner were James R. Killian, 
Jr., Special Assistant to the President for 
Science and Technology, who described 
some of the significant developments that 
had taken place in his office since its recent 
establishment; and P. W. Bridgman of Har- 
vard University who was celebrating the 
40th anniversary of his election to the 
Academy. 

A specially honored guest was Henry 
Allen Moe, Secretary-General of the John 
Simon Guggenheim Memorial Founda- 
tion, who received the Public Welfare 
Medal at the dinner. This distinguished 
medal is unique among the Academy's 


medals in that it is awarded for eminence 
in the application of science to the public 
welfare rather than for achievements within 
a particular scientific discipline. Also, the 
award confers upon the recipient the right 
to be notified, like members, of the meet- 
ings of the Academy and invited to partici- 
pate in its scientific sessions. 

The election of officers and new mem- 
bers during the business session on Tues- 
day morning, April 29, is reported else- 
where in this issue of News Report. The 
afternoon session on Tuesday was devoted 
to reports and discussions of the Academy’s 
many activities at home and abroad and 
to broad questions of general concern to 
science and scientists. 

While the members were meeting in 
business session, the lady guests of the 
Academy enjoyed a specially conducted 
tour of the Smithsonian Institution where 
they were able to visit the exhibit of 
Churchill paintings. After lunch at the 
Sulgrave club, the ladies viewed the col- 
lection of the Phillips Art Gallery, where 
the emphasis is on modern art. 


ANNUAL MEETING 
DIVISION OF CHEMISTRY AND CHEMICAL 
TECHNOLOGY 


The annual meeting of the Division of 
Chemistry and Chemical Technology be- 
gan with a dinner at the Hotel Washing- 
ton on March 31. The evening’s program 
was devoted to a discussion of interna- 
tional chemical and biochemical affairs, 
scientific affairs in the Department of State, 
and the handling of chemical literature. 

Arthur C. Cope, Chairman of the U. S. 
National Committee for the International 
Union of Pure and Applied Chemistry 
(IUPAC), reported on the 19th Confer- 
ence of the Union held at Paris in July 
1957. Richard H. Barnes, Chairman of the 
U. S. National Committee for the Interna- 
tional Union of Biochemistry (IUB), re- 
viewed the history of the Union and spoke 
of plans for the Fourth Assembly in Vienna 
in September of this year. Wallace R. 
Brode, Science Adviser to the Secretary of 
State, outlined the science-related activities 
of the Department of State. 

Robert E. Burk, Chairman of the Com- 
mittee on Industrial Chemistry, discussed 
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the problem of the chemical industry re- 
sulting from the exponential increase in 
the volume of published chemical litera- 


ture. He emphasized the importance of 
selecting a good coding system for chem- 
ical compounds and feasible methods for 
storing and retrieving information. 

Division members assembled again on 
the following morning to receive the an- 
nual reports of the chairmen of the Di- 
visional committees. 


LECTURE BY 
SIR GEORGE THOMSON 

Sir George Thomson, Master of Corpus 
Christi College of Cambridge University 
and the 1937 Nobel Laureate in Physics, 
presented the sixth lecture in the current 
Academy-Research Council series on Tues- 
day, April 8, on future sources of power. 
This was a fascinating account of the birth 
of a new source of power, the controlled 
thermonuclear reaction, which recently had 
been successfully achieved in Britain. 

At present most of the world’s power is 
produced from the fossil fuels, coal and 
oil; but in the foreseeable future these will 
be exhausted by a world in which the per 
capita expenditure of power is increasing 
at about 3 percent per annum. It is un- 
likely that solar radiation will supply the 
deficit in view of the large capital expendi- 
tures and repair costs for such installations. 
In Britian substantial and increasing use 
is being made of nuclear power derived 
from uranium; but by 1975, at least 40 
percent of the electrical power generated 
will come from this source. 

Although the energy available from the 
fission of uranium is enormous, the supplies 
are limited. The needs of the human race 
for power can be supplied best from the 
energy released in the fusion of two light 
nuclei. In practice the nuclei used will be 
either two of deuterium (heavy hydrogen) 
or one of deuterium and one of tritium 
(super-heavy hydrogen). There are in- 
definite amounts of deuterium available 
since it is a constituent to the extent of 
about 1/5,000th of the hydrogen in all 
water. A pound of heavy water costs about 
$30 and contains the energy equivalent of 
about 1,000 tons of coal. 


The energy is the same as that which 





makes the H-bomb, but to release it in a 
controllable manner is a formidable prob- 
lem. It implies the production and main- 
tenance of extremely high temperatures, 
many millions of degrees, probably hotter 
even than the center of the sun. It is not 
too difficult to produce these temperatures 
but the problem is to maintain them. Re- 
cent work in Britain has accomplished this. 
In a device known as Zeta, which looks 
rather like a gigantic airplane tire made 
of aluminum, it has been possible to reach 
temperatures of 5 million degrees and show 
that fusion is actually taking place. Ionized 
deuterium circulates inside a torus and is 
prevented from touching the walls, and 
thereby losing its heat and destroying the 
walls, by means of a magnetic field. The 
yield of neutrons from the fusion reaction 
as a function of the temperature in Zeta 
was found to agree with the theoretical 
prediction, thus showing that a controlled 
thermonuclear reaction indeed had been 
achieved. The temperature was measured 
by the optical spectra of oxygen and nitro- 
gen which were inside the torus. 

Although the rate of fusion from a power 
point of view was infinitesimal, it seems 
that the rate can be increased compara- 
tively easily. A hundredfold increase in 
temperature is needed before the problem 
is fully solved, but a tenfold increase might 
provide a useful device. 

The economies will depend mainly on 
the capital cost of the installation which it 
is premature to attempt to predict. There 
is the possibility of extracting some of the 
energy directly as electricity with a con- 
sequent saving in efficiency and cost. 

Nuclear power will probably not be used 
in small-scale installations because of harm- 
ful radiation, though in this respect fusion 
is somewhat better than fission since there 
is no radioactive “ash.” The widespread 
use of nuclear power will affect the trans- 
portation industry, which now derives a 
considerable portion of its revenues from 
transporting fuels. Although power from 
fusion will not reduce the cost of electricity 
because the fuel is a small part of the 
total cost today, it will save mankind for- 
ever from anxiety about the supply of 
power. 
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ELECTION OF OFFICERS AND MEMBERS 
NATIONAL ACADEMY OF SCIENCES 


At the annual business meeting of the 
Academy on April 29, Detlev W. Bronk, 
President of Rockefeller Institute, was 
elected to a third four-year term as Presi- 
dent of the Academy, and Howard P. Rob- 
ertson, Professor of Mathematical Physics 
at the California Institute of Technology, 
was elected Foreign Secretary for a four- 
year term also. Thomas F. Francis, Henry 
Sewall Professor of Epidemiology and 
Chairman of the Department, School of 
Public Health of the University of Michi- 
gan; and Saunders Mac Lane, Professor of 
Mathematics at the University of Chicago, 
were elected members of the Council of 
the Academy for three-year terms to suc- 
ceed E. A. Doisy, St. Louis University 
School of Medicine, and Theophilus S. 
Painter, University of Texas, who will com- 


plete their terms on the Council on June 
30, 1958. 


The following new members and foreign 
associates were elected to the Academy: 


New Members of the Academy 


Emm Artin, Henry B. Fine Professor of Mathe- 
matics, Princeton University 

Dietricu H. F. A. Bopvenstern, Staff Member, 
Gerontology Branch, National Institutes of 
Health, + ra City Hospitals 

Davw Bop1an, Professor of Anatomy, Johns Hop- 
kins School of Medicine 

ANDRE FREDERIC CouRNAND, Professor of Medi- 
cine, College of Physicians and Surgeons, Co- 
lumbia University 

Martin Devutscu, Professor of Physics, Massa- 
chusetts Institute of Technology 

Joun Hotmes Dincce, Professor of Preventive 
Medicine, Western Reserve University 

MarsHALL DeEMorTe Gates, JR., Professor of 
Chemistry, University of Rochester 

WALTHER FREDERICK GOEBEL, Rockefeller In- 
stitute 

Leo Go.pBERG, Director, the University Observa- 
tory, University of Michigan 

Maurice Go.pHaBer, Senior Physicist, Brook- 
haven National Laboratory 

WituiaM Zev Hass, Professor of Plant Biochem- 
istry, University of California at Berkeley 

CuarLes Roy Hauser, Professor of Chemistry, 
Duke University 

ALFRED Day Hersuey, Staff Member, Depart- 
ment of Genetics, Carnegie Institution of Wash- 
ington, Cold Spring Harbor, Long Island, N. Y. 

Rosert Horstaprer, Professor of Physics, Stan- 
ford University 

Izaak Maurits Ko.tuorr, Professor of Analytical 
Chemistry, University of Minnesota 


Henry ARNOLD Larpy, Professor of Biochemistry, 
University of Wisconsin 

Rosert EvucGENE Marsuak, Harris Professor of 
Physics, University of Rochester 

RosBert RAyNOLDs McMartu, Director, McMath- 
Hulburt Observatory, University of Michigan 

ROBERT FRANKLIN MEHL, Dean of Graduate Stud- 
ies, Carnegie Institute of Technology 

Neav Excar MILter, Angell Professor of Psychol- 
ogy, Yale University 

FRANK Press, Director, Seismological Laboratory, 
California Institute of Technology 

ALFRED CLARENCE REDFIELD, Senior Oceanogra- 
pher Emeritus, Woods Hole Oceanographic In- 
stitution 

Dickinson W. RicHarps, JR., Lambert Professor 
of Medicine, College of Physicians and Sur- 
geons, Columbia University 

Davip SHEMIN, Professor of Biochemistry, College 
of Physicians and Surgeons, Columbia Univer- 
sity 

Tuomas Kitcore SHERWOOD, Professor of Chemi- 
cal Engineering, Massachusetts Institute of 
Technology 

LLEWELLYN HiLLeTH Tuomas, Senior Staff Mem- 
ber, Watson Scientific Computing Laboratory, 
Columbia University 

OswaLp Garrison VILLARD, JR., Professor of Elec- 
trical Engineering, Stanford University 

Cu1EN-SurunG Wu, Associate Professor of Physics, 
Columbia University 

HatTTEN ScHUYLER YODER, JR., Petrologist, Geo- 
physical Laboratory, Carnegie Institution of 
Washington 

Bruno Hassrouck ZIMM, 
General Electric Company 


Research Scientist, 

Foreign Associates 

Per ApotF GEIJER, formerly Director, Geological 
Survey of Sweden, Stockholm, Sweden 

Hrrosu1 Kimara, Director, National Institute of 
Genetics, Misima, Japan 

Max von Lave, Director, Fritz Haber Institute 
of Max Planck Society, Berlin, Germany. 


DIVISION OF MATHEMATICS 
ANNUAL MEETING 


The annual meeting of the Division of 
Mathematics was held on Tuesday, April 1, 
with twenty-four members and guests in 
attendance. The major business of the 
half-day session was a discussion of cur- 
rent Division activities led by the Chair- 
man, S. S. Wilks. 

Dr. Wilks pointed out that the outstand- 
ing mathematical event of 1958 will be the 
International Congress of Mathematicians 
to be held in Edinburgh, Scotland, August 
14-21. Through the efforts of the Divi- 
sion’s Committee on Travel Grants, work- 
ing in cooperation with the National Sci- 
ence Foundation, the Office of Naval 
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Research, the U. S. Army Office of Ord- 
nance Research, and the U. S. Air Force 
Office of Scientific Research, travel support 
has been secured for more than sixty math- 
ematicians. The Academy—Research Coun- 
cil will be represented at the General As- 
sembly of the International Mathematical 
Union to be held at St. Andrews, Scotland, 
August 11-13, and at the subsequent In- 
ternational Congress by the following dele- 
gation: 

Marston Morse, Institute for Advanced Study, 

Princeton, N. J., Chairman 
L. V. Autrors, Harvard University 
A. A. ALBERT, University of Chicago 
RicHARD Braver, Harvard University 
RicHarp Courant, New York University 
J. L. Doon, University of Illinois 
NATHAN JAcosson, Yale University 
SauNDERS Mac LANE, University of Chicago 
DEANE MontcomMery, Institute for Advanced 

Study, Princeton, N. J. 

S. S. Wixxs, Princeton University 

Other activities of the Division include 
the preparation of a pamphlet on mathe- 
matical careers for the use of high school 
students, plans to enlarge the circulation of 
Mathematical Tables and Other Aids to 
Computation, arrangements for a Confer- 
ence on the Mathematics of Quantum Phys- 
ics to be held in June, and the revision of 
the pamphlet “Passports, Visas, and Income 
Taxes” now being undertaken with the 
cooperation of the Office of International 
Relations. 

In its business session the Division rec- 
ommended that the Association for Com- 
puting Machinery be invited to nominate 
a representative to the Division for the 
period 1958-1961, thus joining the nine 
societies currently cooperating with the 
Division. 

F. A. Ficken, chairman of the Commit- 
tee on Regional Development, closed the 
meeting with a report on various proposals 
designed to encourage the expansion of 
mathematical research activity in the 
United States. 


RESEARCH ASSOCIATESHIPS IN 
MATHEMATICS 
The Office of Naval Research (ONR) 
has announced the award of nine post- 
doctoral research associateships in mathe- 
matics for the academic year 1958-59. As 
in the past these awards were made upon 
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the recommendation of the Committee on 
Mathematics Advisory to ONR. The recip- 
ients of the research associateships are 
given below, together with the specific field 
of research and the institution making the 
appointment: 
Epwarp F. Assmus, Jr. (Ph.D., Harvard Uni- 
versity, 1958) 
Homological algebra—Columbia University 
Ricuarp E. Brock (Ph.D., University of Chicago, 
1956) 
Algebra—Yale University 
Morton Brown (Ph.D., University of Wisconsin, 
1958 ) 
Point set topology—University of Michigan 
Harry H. Corson (Ph.D., Duke University, 
1957) 
Topology—University of Washington 
Steven A. GA (Ph.D., University of Budapest, 
1947) 
Analysis—Yale University 
Greorce Kotettis, Jr. (Ph.D., University of 
Chicago, 1957) 
Algebra—University of Notre Dame 
Bruce L. Remnmart (Ph.D., Princeton University, 
1956) 
Differentiable manifolds—University of Michi- 
gan 
Karu R. StromBerc (Ph.D., University of Wash- 
ington, 1958) 
Abstract harmonic analysis—Yale University 
OrLtanpo E. VittaMayor (Ph.D., University of 
Cordoba, 1946) 
Algebra—Northwestern University 


COMMITTEE ADVISORY TO THE OFFICE 
OF ORDNANCE RESEARCH 

A joint meeting of the Committee Ad- 
visory to the Office of Ordnance Research 
(OOR), U. S. Army, and the Scientific 
Staff of OOR was held on May 2. Samuel 
S. Wilks, Chairman of the Division of 
Mathematics, who has been a member of 
the committee representing the sub-field 
of statistics and probability from 1953 to 
1956, acted as temporary chairman for the 
meeting. 

Col. George F. Leist explained in detail 
the organization and operation of OOR, 
and the Committee discussed current Acad- 
emy-—Research Council procedure for eval- 
uating OOR research proposals. The Com- 
mittee decided that its membership should 
be enlarged in order to cope with the aug- 
mented program and diversified sub-fields 
of each of the Divisions represented on the 
Committee. The increase in membership 
will be distributed between the four Divi- 





sions as follows: Chemistry—8, Engineer- 
ing—1l, Mathematics—7, and Physics—7. 


The following list shows the present 
membership of the Advisory Committee 
and the sub-fields represented, arranged by 
Division: 

Division of Chemistry and Chemical Technology 

Rosert B. Carwin, Carnegie Institute of Tech- 
nology, Organic chemistry 

Paut C. Cross, University of Washington, Physi- 
cal chemistry 

Paut H. Emmett, Johns Hopkins University, 

Physical chemistry 
N. H. Furman, Princeton University, Analytical 

chemistry 
A. W. LavusBEeNcAYER, Cornell University, Inor- 

ganic chemistry 
H. F. Marx, Polytechnic Institute of Brooklyn, 

High polymers 
Cart G. Niemann, California Institute of Tech- 

nology, Organic chemistry 


Division of Engineering and Industrial Research 

CuarLes S. Barrett, University of Chicago, 
Chemical engineering and metallurgy 

DanreL C. Drucker, Brown University, Me- 
chanics 

A. T. Ippen, Massachusetts Institute of Technol- 
ogy, Fluid mechanics 

F. A. McCurntocx, Massachusetts Institute of 
Technology, Materials 

E. F. Osert, Northwestern University, Thermody- 
namics and Heat transfer 

H. A. OuLGREN, University of Michigan, Chemical 
engineering and metallurgy 

Joun D. Ryper, Michigan State University, Elec- 
trical engineering and acoustics 


Division of Mathematics 

Lars V. Auntrors, Harvard University, Analysis 

A. A. ALBERT, University of Chicago, Algebra, 
Theory of numbers and foundations 

T. W. AnpErson, Center for Advanced Study in 
the Behavioral Sciences, Stanford University, 
Statistics and probability 

M. R. HesTEeNEs, University of California at Los 
Angeles, Applied mathematics and numerical 
analysis 

NATHAN Jacosson, Yale University, 
Theory of numbers and foundations 

Rosert F. Rrivewart, Case Institute of Tech- 
nology, Operations research 

N. E. STEEnrop, Princeton University, Topology 


and geometry 


Algebra, 


Division of Physical Sciences 

Bryce L. Crawrord, University of Minnesota, 
Chemical physics 

B. P. Damey, Columbia University, Microwaves 

BERNARD T. FELD, Massachusetts Institute of 
Technology, Nuclear physics 

Deane B. Jupp, National Bureau of Standards, 
Optics and other miscellaneous fields 

Rosert L. Sprout, Cornell University, Solid 
state physics 


JOINT MEETING OF RADIO SCIENTISTS 
AND RADIO ENGINEERS 

The semi-annual scientific meeting, 
jointly sponsored by the U. S. National 
Committee of the International Scientific 
Radio Union (URSI) and the Institute of 
Radio Engineers, April 24-26, was the 
largest in recent years. During the scien- 
tific sessions, 161 men presented 124 papers 
on various phases of radio research before 
the 640 registrants. 


At the luncheon meeting on Friday, April 
25, Wallace R. Brode, Science Adviser to 
the Secretary of State, outlined the status 
of international scientific organizations and 
some of the problems involved in promot- 
ing the exchange of research information 
across national borders. The work of inter- 
national organizations such as URSI, he 
felt, was a powerful factor in effecting in- 
ternational understanding and good will. 

In conjunction with the joint meeting, 
the U. S. National Committee of URSI 
and its seven Commissions held business 
meetings at the National Bureau of Stand- 
ards. The Committee decided to make its 
report to the Academy-Research Council 
on the 12th General Assembly of URSI 
held at Boulder, Colo., last summer avail- 
able to the general scientific public by pub- 
lishing it as part of the regular NAS-NRC 
series (see New Publications, p. 59). 

At the business meeting W. E. Gordon, 
School of Electrical Engineering at Cornell 
University, was elected Chairman of the 
U. S. National Committee; John P. Hagen, 
Naval Research Laboratory, Vice-Chair- 
man; S. Silver, Electronics Kesearch Lab- 
oratory at the University of California at 
Berkeley, Secretary; and A. H. Waynick, 
Department of Electrical Engineering, 
Pennsylvania State University, Treasurer. 
Each of these officers will serve until June 
30, 1960, following the next General Assem- 
bly of URSI. M. G. Morgan of the Thayer 
School of Engineering, Dartmouth College, 
was named Associate Editor of the URSI 
Information Bulletin representing the 
United States. 

At the business sessions of the seven 
commissions under the U. S. National Com- 
mittee, the following Commission and Sub- 
commission Chairmen took office: 
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Commission 1—Radio Measurement Methods and 
Standards 


R. W. Beatty, National Bureau of Standards, 
Boulder Laboratories 


Commission 2—Tropospheric Radio Propagation 
I. H. Gerxs, Collins Radio Company 


Commission 3—Ionospheric Radio Propagation 
LAURENCE MANNING, Electronics Research 
Laboratory, Stanford University 


Commission 4—Radio Noise of Terrestrial Origin 
Wn. Q. CricuLow, National Bureau of Stand- 
ards, Boulder Laboratories 


Commission 5—Radio Astronomy 
E. F. McCrary, Naval Research Laboratory 


Commission 6—Radio Waves and Circuits 
Joun I. Bonnert, Naval Research Laboratory 


Subcommission 6.1—Information Theory, and 
Subcommission 6.2—Circuit Theory 
Lorri ZapeH, Columbia University 


Subcommission 6.3—Antennas and Waveguides 
Joun I. Bounert, Naval Research Laboratory 

Commission 7—Radio Electronics 
Marvin Cyoporow, Microwave Laboratory, Stan- 

ford University 

At the meeting of the U. S. National 
Committee on Wednesday, April 23, Lloyd 
V. Berkner, President of URSI and also of 
the International Council of Scientific 
Unions, reported on the activities of the 
international officers of the Union. They 
have proposed new rules for the operation 
of the International Commissions and for 
securing and handling technical contribu- 
tions to the General Assemblies. These 
proposals are now before the various na- 
tional committees for comment. Plans are 
also being made to expedite and improve 
the flow of work between General Assem- 
blies of the Union. 

The fall meeting of the U. S. National 
Committee of URSI will be held, October 
20-22, at Pennsylvania State University. 


MOHO CONFERENCE 


On April 26, the Special Moho Commit- 
tee of the American Miscellaneous Society 
(now known as the AMSOC Committee ) 
held a conference to consider the scientific 
objectives of drilling a hole to the Mohoro- 
vitié (M) discontinuity and to discuss the 
technological feasibility of such deep drill- 
ing. The National Science Foundation has 
approved a request for $30,000 to finance 
the first stages of the operation. The M 
discontinuity is that between the Earth's 
crust and the mantle and is found at an 
average depth of about 35 km. under the 


continents but may be as close as 4 km. 
under the sea floor. There is probably no 
project within the scope of present capa- 
bilities which would provide more informa- 
tion concerning the broad picture of the 
Earth as a planet than drilling a hole 
through the sediments and the so-called 
basalt layer and finally into the upper 
mantle. It is looked upon as a courageous 
attempt to broaden the base on which 
some of the most fundamental of the Earth’s 
problems rests. 

The Committee pointed out that if it 
were possible to obtain authentic samples 
of the material below the discontinuity, 
speculation could be replaced by facts con- 
cerning a) density; b) composition, and 
bulk and mineral phases; c) radioactivity; 
d) age; and e) isotopic composition. The 
over-all properties of materials through 
which the drill hole would pass could be 
measured to great advantage. For exam- 
ple, figures could be obtained on the tem- 
perature gradient and conductivity, and 
from these could be obtained a better un- 
derstanding of heat flow. A seismic veloc- 
ity log could contribute to better under- 
standing of the results of seismic research 
at sea, and perhaps other tests might be 
made for seismic anisotropy in different 
directions around the hole. The magnetic 
properties of the materials in the hole could 
be determined, and various types of elec- 
tric logging could be done coupled with 
laboratory measurements of the samples. 

The Committee enumerated the obvious 
objectives connected with the drilling but 
pointed out that undoubtedly in probing 
into new and unexplored territory, the un- 
expected discoveries might play a large 
role in the final value of the work. At 
present, the discussion is limited to a site 
of drilling in the deep sea. Some months 
ago it seemed possible that a site on an 
atoll might be equally fruitful but this 
seems much less likely since Raitt’s seismic 
profiles around Eniwetok have appeared. 
Such a site always had the disadvantage 
of drilling through the underpinnings of a 
volcano, but it now has the additional dis- 
advantage of being considerably deeper to 
the M discontinuity than had been sup- 
posed, being well in excess of the 30,000 
feet of the older estimate. 
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COMMITTEE ON 
MATHEMATICAL FILMS AND TELEVISION 


The Committee on Mathematical Films 
and Television held its first meeting on 
Saturday, May 17, in the Academy-Re- 
search Council building. This committee 
was established in accordance with the 
recommendations of the final report of the 
Film Evaluation Board with the following 
membership: 

C. B. ALLENDOERFER, University of Washington, 

Chairman 
R. A. Goop, University of Maryland 
G. A. HEpLunNp, Yale Universit 
P. S. Jones, University of Michigan 
E. J. McSHane, University of Virginia 
J. R. Mayor, American Association for the Ad- 

vancement of Science 
P. C. RosENBLooM, University of Minnesota 


Dr. Hedlund presided in the absence of 
the chairman. 

At this first meeting the Committee 
adopted the following objectives based on 
the recommendations of the Film Evalua- 
tion Board: a) to consider procedures 
needed to collect and disseminate trust- 
worthy information on mathematical films, 
b) to improve techniques for evaluating 
mathematical films and television presen- 
tations, c) to encourage mathematicians to 
participate in planning, refereeing, and 
presenting such programs, d) to assist in 
developing equitable economic policies for 
participants in a presentation, and e) to 
provide liaison with the mathematical com- 
munity and other professional groups. 
Through the Advisory Board on Education 
funds will be solicited to finance the com- 
mittee’s operation and to provide desired 
cooperation with representatives of similar 
committees within and without the Acad- 
emy, and with representatives of various 
curriculum study groups. 

The following guests attended the first 
meeting and participated in the discus- 
sions: 


E. G. BeEcLe, Director, School Mathematics 
Study Group, Yale University 

C. J. McIntyre, Chief, Instructional Procedures 
and Evaluation Branch, Office of Armed 
Forces Information and Education 

W. C. Micuets, Physical Science Study Steering 
Committee 

R. M. Wuatey, Advisory Board on Education 

S. S. Wuxs, Chairman of the Division of 
Mathematics 


ANNUAL MEETING 
DIVISION OF ENGINEERING AND 
INDUSTRIAL RESEARCH 

The Division of Engineering and Indus- 
trial Research held its annual meeting on 
April 1 in conjunction with the National 
Research Council meeting, March 30—April 
1. In the absence of Division Chairman, 
E. C. Bain, who was en route to Japan, 
Vice Adm. E. L. Cochrane, U. S. Navy 
(ret.), acted as Chairman. 

At the business session, the Division 
elected the following persons to serve as 
members of the Executive Committee for 
a one-year term: 

EpmMonp Caxton, Armstrong Cork Company 
E. L. Cocurane, Massachusetts Institute of 

Technology 
Paut D. Foore, Assistant Secretary of Defense 

for Research and Engineering 
RicHArD C, JoRDAN, University of Minnesota 
A. T. McPuerson, National Bureau of Standards 
H. S. Osporne, American Telephone and Tele- 

graph Company (ret.) 
K. B. Woops, Purdue University 

Brief reports were presented by the ma- 
jor committees and boards of the Division 
with special emphasis on the San Francisco 
Port Study of the Maritime Cargo Trans- 
portation Conference and on the organiza- 
tion and activities of the newly established 
U. S. National Committee for the Inter- 
national Institute of Refrigeration. 


LECTURE BY 
THORBJORN O. CASPERSSON 

The fifth lecture in the Academy—Re- 
search Council series was presented on 
Tuesday afternoon, February 25, by Tor- 
bjérn O. Caspersson, Professor of Medical 
Cell Research and Genetics at the Royal 
Caroline Medico-Surgical Institute in Stock- 
holm, who spoke on “The Study of Cell 
Growth by Quantitative Cytochemical Pro- 
cedures.” 

This well-illustrated lecture was con- 
cerned with the chemical characteristics of 
living plant and animal cells as revealed by 
optical cytochemical techniques. Elaborate 
and complicated instrumentation has been 
developed to perform these analyses rap- 
idly and accurately. Dr. Caspersson pointed 
out that the original limitations of ultra- 
microspectography were overcome by in- 
corporating automatic scanning and com- 
puting devices within the instrumentation. 
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Now, by measuring thousands of points in 
each cell, data representative for entire cell 
populations can be obtained within a rea- 
sonable time. Earlier, these problems were 
not within reach of cytochemical methods 
because long working periods were needed, 
during which the cells died. 

Automation made it possible to coordi- 
nate several instruments using various parts 
of the spectrum so that different analytical 
techniques can rapidly be applied in se- 
quence to the same living cellular object. 

Recently, Dr. Caspersson’s studies have 
shown that among advanced tumor cell 
populations not only are there tremendous 
variations in composition, but also that the 
nature of this variation changes under the 
influence of such factors as chemotherapy 
and radiation. 

In many cases parts of the cells die and 
other parts are selected out to thrive under 
the new conditions. For instance, in an 
experimental ascites tumor under the in- 
fluence of amethopterine, a special cell line 
is selected out, quite different from the 
original one. This demonstrates that the 
cytochemical analysis of tumor cell popula- 
tions provides a way to study the mechan- 
ism of tumor progression, a phenomenon 
which underlies sudden changes in growth 
rate, reaction to chemotherapy, and so 
forth. 

For the study of carcinogenesis the pos- 
sibility of cytochemical population studies 
seems to be of value. Already, the limited 
studies made so far have revealed that these 
very great variances from normal cell pop- 
ulations exist even at early stages of tumor 
development. Further work may yield 
deeper understanding of the factors influ- 
encing tumor development and provide a 
diagnostic aid in the cytochemical identifi- 


cation of the very early stages of tumor 
growth. 


PETROLEUM RESEARCH FELLOWSHIP 
AWARDS 


Two Petroleum Research Fund _post- 
doctoral fellowships have been awarded 
for 1958-59. These fellowships, sponsored 
by the American Chemical Society and ad- 
ministered by the Academy—Research 
Council, were inaugurated in 1954 by the 
Society to provide advanced scientific 





education and fundamental research in the 


petroleum field. The recipients are listed 
below: 


ALBERT J. Moscowirz (Ph.D., Harvard University, 
1957 ) 


Application of the techniques of electron spin 
resonance to the solution of chemical problems 


—Washington University, with S. I. Weismann 
(renewal ) 


Joun K. OsmMonp (Ph.D., University of Wiscon- 
sin, 1954) 
Research on radioactive measurements of sedi- 


mentary rocks—Rice Institute, with J. A. S. 
Adams 


STAFF APPOINTMENTS 


The Division of Medical Sciences an- 
nounces the appointment of Robert I. 
McCiaughry as Professional Associate ef- 
fective June 1. He will be attached to the 
office of the Chairman. Dr. McClaughry 
received his M. D. and M. S. degrees in 
physiology and pharmacology from Wayne 
State University. Since 1953 he has been 
Assistant Professor of Physiology and Phar- 
macology at Wayne State University Medi- 
cal School, where he also served as Assist- 
ant Dean for two years, prior to his appoint- 
ment as Director of Medical Education and 
Attending Physician at Providence Hos- 
pital in Detroit. Much of his research ex- 
perience has been in the field of blood 
coagulation. 

Orlando Carbia has been appointed a 
Professional Assistant in the Institute of 
Laboratory Animal Resources effective June 
1. Mr. Carbia received his A.B. degree 
in animal husbandry from the University 
of Maryland and has served as the Super- 
visor of the Animal Colonies at the Armed 
Forces Institute of Pathology for the past 
three years. 

The Building Research Institute has an- 
nounced the appointment of Herbert L. 
Triedman to handle publicity and public 
relations. Mr. Triedman is a graduate of 
Harvard University and prior to coming to 
the Academy-Research Council did public 
relations work for the Military District of 
Washington while in the service. 

Concurrent with Mr. Triedman’s ap- 
pointment, Mrs. Jean Houtchens, for- 
merly associate editor for the Building Re- 
search Institute, was appointed Manager 
of Information Services. 
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March 


10 


11 


11-12 


13 
14 
15-16 


17 


i7-18 
18 


19 
20 


21 


RECORD OF MEETINGS 


Federal Construction Council, Task 
Group on Air-Conditioning De- 
sign 

Subcommittee on the Cardiovas- 
cular System 

Sub-panel on Rolling of Titanium 

Sub-panel on Evaluation of Titan- 
ium 

Committee on International An- 
thropology, Stanford, Calif. 

Conference on Plastics in Building 
Illumination, Houston 

Committee on Urban Research, 
Steering Committee 

Sub-panel on Heat Treatment of 
Titanium 

Committee on Ship Steel 

Federal Construction Council, Task 
Group on Underground Heat 
Distribution Systems 

Sub-panel on Titanium Alloy Selec- 
tion 

National Research Council Post- 
doctoral Fellowship Board 

Committee on Cartography Ad- 
visory to the Department of 
State 

Committee on a National Atlas 

Committee on Dietary Allowances 

Titanium Process Review Commit- 
tee 

Federal Housing Administration 
Advisory Committee on Techni- 
cal Studies 

Subcommittee on the Skeletal 
System 

Committee on Prosthetics Educa- 
tion and Information 

Committee on Ship Steel, Project 
Advisory Committee SR-124 

Division of Biology and Agricul- 
ture, Committee on Educational 
Policies 

Institute of Laboratory Animal 
Resources, Governing Board 

Panel on Beryllium 

Advisory Board on Education 

Air Materiel Command Panel on 
Manufacturing Processes 

Committee on Symbols, Units, and 
Nomenclature, New York City 

Institute of Laboratory Animal Re- 
sources, Standards Committee 

Committee on International Ex- 
change of Persons 

Advisory Committee on Civil De- 
fense 

Committee on Physical Anthro- 
pology 

Committee on Ship Steel, Project 
Advisory Committee SR-128 


March 
21 


80-31 


30-April 1 
31 


31—April 1 


April 
1 
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Conference on Electrical Insula- 
tion, Executive Committee 

Panel on New Devices for Explor- 
ing the Ocean 

Committee on Child Development 

USA National Committee, Inter- 
national Union Against Cancer 

Committee on Oceanography, 
Miami, Fla. 

Panel on Ocean Resources, New 
York City 

Committee on Climatology, Co- 
lumbia, Mo. 

Subcommittee on Animal Products, 
Chicago 

Study Group on Disposal of Low 
Level Radioactive Wastes, Woods 
Hole, Mass. 

Food and Nutrition Board, Exec- 
utive Committee 

Committee on Amino Acids 

Committee on Protein Malnutri- 
tion 

Committee on Dietary Allowances 

Subcommittee on Food Technology 

International Congress on Nutri- 
tion, Women’s Committee 

Sub-panel on Steel Rolling Tech- 
niques 

Food and Nutrition Board 

Subcommittee on Research Reac- 
tors, Ann Arbor 

Committee on Drug Addiction and 
Narcotics 

Division of Chemistry and Chemi- 
cal Technology, Executive Com- 
mittee 

Division of Physical Sciences, An- 
nual Meeting 

National Research Council 

Panel on Toxicity of Beryllium 

Division of Chemistry and Chemi- 
cal Technology, Annual Meeting 

Division of Mathematics, Executive 
Committee 

Maintenance Advisory Panel for 
AASHO Road Test, Chicago 

Armed Forces—National Research 
Council Committee on Vision 


Division of Biology and Agricul- 
ture, Annual Meeting 

Division of Earth Sciences, Annual 
Meeting 

Division of Engineering and In- 
dustrial Research, Annual Meet- 
in 

Division of Mathematics, Annual 
Meeting 

Division of Medical Sciences, An- 
nual Meeting 











2 Armed Forces—National Research 
Council Committee on Vision, 
Executive Committee 
Rocket and_ Satellite Research 
Panel 
2-3 Advisory Committee on the Na- 
tional Bureau of Standards for 
Radio Engineering, Boulder, 
Colo. 
Subcommittee on Radiation Pres- 
ervation, Lemont, IIl. 
Committee on Urban Research, 
Planning Committee 
3-4 Panel on Thermal Protection Sys- 
tems 
4 Committee on Pathology 
5 USA National Committee, Inter- 
national Union Against Cancer 
9 Subcommittee on Cereal and Baked 
Products, Cincinnati 
Ad hoc Inter-Society Committee 
on Pathology 
10 Committee on Agricultural Equip- 
ment 
12 USA National Committee, Inter- 
national Union of Biochemistry 
14 Subcommittee on Neutron Meas- 
urements and Standards, Ann Ar- 
bor 
Panel on Blood Coagulation, Phila- 
delphia 
14-15 Committee on Polar Research 
15 Subcommittee on Dairy, Oil, and 
Fat Products, Chicago 
16 Subcommittee on Toxicology, 
Philadelphia 
Committee on Biological Chemis- 
try, Philadelphia 
Advisory Committee for the Car- 
diovascular Literature Project, 
Philadelphia 
17 Committee on Nutrition Studies 
at Elgin State Hospital, Phila- 
delphia 
National Advisory Committee for 
AASHO Road Test, La Salle, 
Il. 
17-18 Sub-panel on Titanium Alloy Se- 
lection 
21 Committee on Urban Research, 
Planning Committee 
National Committee on Extra- 
Atmospheric Cosmic Ray Re- 
search 


ies) 


21 Panel on Oceanographic Research 
Ships 
21-23 Building Research Institute, An- 


nual Meeting 


22 Ad hoc Study Committe on Physi- 
cal Sciences 

Study Group on Perspectives in 
Metallurgy 

23 Highway Research Board, Depart- 


ment Chairmen 
Building Research Advisory Board, 
Executive Committee 
USA National Committee, Inter- 
national Scientific Radio Union 
24 Building Research Advisory Board 
Industry Meeting on Federal 
Housing Administration Proposals 
Materials Advisory Board 
Committee on Textile Fabrics, 
New York City 
Maritime Cargo Transportation 
Conference, Port Study Commit- 
tee, Industry Advisory Commit- 
tee, and Academic Advisory 
Committee, San Francisco 
Advisory Committee to the Na- 
tional Bureau of Standards for 
Metallurgy 
USA National Committee, Inter- 
national Scientific Radio Union 
25-26 Agricultural Board 
26 Special Mohorovicié Committee of 
the American Miscellaneous 
Society 
26-27 Committee on Oceanography 
27 National Academy of Sciences- 
National Research Council, Gov- 
erning Board 
28 Prosthetics Research Board 
28-30 National Academy of Sciences, 
Annual Meeting 
29 Subcommittee on Rigid Pavement 
Design 
Institute of Laboratory Animal Re- 
sources, Executive Committee 
Rigid Pavement Design Commit- 
tee, Subcommittee on Continu- 
ous Steel Reinforcement 
30 Federal Construction Council Task 
Group on Catholic Protection as 
Applied to Underground Struc- 
tures 


to 
eri 


NEW PUBLICATIONS 


Adams, R. N. et al. Processed Observational Data 
for USSR Satellites 1957 Alpha and 1957 
Beta. Washington, NAS-NRC, 1958. (Smith- 
sonian Institution Astrophysical Observatory 
Special Report no. 10. IGY World Data Center 
A, Rockets and Satellites, IGY Satellite Series 
no. 1.) 120 p. $1.00. 
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Armed Forces-NRC Committee on Vision. Form 
Discrimination as Related to Military Programs. 
Proceedings of a Symposium . . . at Tufts Uni- 
versity, Medford, Massachusetts, April 4 and 5, 
1957. Washington, 1957. (NAS-NRC Publica- 
tion 561.) 263 p. $2.50. 





Beebe, Gilbert W. Medical Follow-up Studies 
Based on Military Experience. Read before the 
Society of Medical Consultants to the Armed 
Forces, Meeting in Washington, D. C., 11 
November 1957. Washington, NAS-NRC, Di- 
vision of Medical Sciences, Follow-up Agency, 
1958. 9 p. 

Conference Board of Associated Research Coun- 
cils. Committee on International Exchange of 
Persons. U.S. Government Awards under the 
Fulbright and Smith-Mundt Acts. 1959-60, 
University Lecturing, Advanced Research: Latin 
America, the Pacific, South and Southeast Asia, 
1958-59 Interim Programs. Washington, 1958. 
44 p. 

Gibbs, R. C., and Way, Katharine. A Directory 
to Nuclear Data Tabulations. Washington, 
NAS-NRC, Nuclear Data Project, 1958. 185 p. 
(Available from: U. S. Government Printing 
Office, Washington 25, D.C. $0.70.) 

Govan, F. A., ed. Underground Heat Distribution 
Systems. Washington, NAS-NRC, Building Re- 
search Institute, 1958. (Building Research Ad- 
visory Board Technical Report no. 16.) 29 p. 
$1.50. 

International Scientific Radio Union. U.S. A. Na- 


tional Committee. Program, Joint Meeting, 
International Scientific Radio Union, U.S.A. 


National Committee, and Institute of Radio 
Engineers . . . April 23, 24, 25, and 26, 1958, 
Willard Hotel, National Bureau of Standards, 
Washington, D. C. Washington, 1958. 71 p. 
$1.00. 

International Scientific Radio Union. U.S. A. Na- 
tional Committee. A Report to the National 
Academy of Sciences—National Research Coun- 
cil... on the Twelfth General Assembly, 
August 22-September 5, 1957, Boulder, Colo- 
rado, Washington, 1958. (NAS-NRC Publica- 
tion 581.) 195 p. $2.50. 

Kaplan, Henry S., ed. Research in Radiology, 
Proceedings of an Informal Conference, High- 
land Park, Illinois, May 10-12, 1957. Wash- 
ington, 1958. (NAS-NRC Publication 571. 
Committee on Nuclear Science, Subcommittee 
on Radiobiology, Nuclear Science Series no. 
22.) 208 p. $1.75. 

National Research Council. Agricultural Research 
Institute. Proceedings, Sixth Annual Meeting 
. . . October 14-15, 1957, Washington, D. C. 
Washington, 1958. (NAS-NRC_ Publication 
576.) 93 p. 

National Research Council. Building Research 
Institute. Adhesives and Sealants in Building, 
a Research Correlation Conference . . . Decem- 
ber 4 and 5, 1957 at the Shoreham Hotel, 
Washington, D. C. Washington, 1958. (NAS- 
NRC Publication 577.) 160 p., illus. $5.00. 





National Research Council. Committee on Educa- 
tional Policies. Criteria for Preparation and 
Selection of Science Textbo»ks. Washington, 
NAS-NRC, 1958. 9 p. 

National Research Council. Committee on Fats 
in Human Nutrition. The Role of Dietary Fat 
in Human Health, a Report of the Food and 
Nutrition Board . . . Washington, 1958. (NAS- 
NRC Publication 575.) 32 p. $1.00. 

National Research Council. Committee on Mete- 
orology. Research and Education in Meteor- 
ology, an Interim Report . . . Washington, 
NAS-NRC, 1958. [62 p.] 

National Research Ciel, Committee on Sani- 
tary Engineering and Environment. Subcom- 
mittee on Waste Disposal. Report on Individual 
Household Aerobic Sewage Treatment Systems. 
Washington, 1958. (NAS-NRC Publication 
586.) 18 p. 

National Research Council. Highway Research 
Board. Developing Concepts of Land Acquisi- 
tion, 1957. Washington, 1958. (NAS-NRC 
Publication 529. Highway Research Board 
Bulletin 169.) 84 p., illus. $1.60. 

National Research Council. Highway Research 
Board. Fundamental and Practical Concepts of 
Soil Freezing . . . Washington, 1957. (NAS- 
NRC Publication 528. Highway Research 
Board Bulletin 168.) 205 p., illus. $4.00. 

National Research Council. Highway Research 
Board. Highway Capacity Studies . . . Wash- 
ington, 1957. (NAS-NRC Publication 527. 
Highway Research Board Bulletin 167.) 83 p., 
illus. $1.60. 

National Research Council. Highway Research 
Board. Traffic Behavior as Related to Several 
Highway Design Features . . . Washington, 
1958. (NAS-NRC Publication 530. Highway 
Research Board Bul. 170.) 76 p., illus. $1.60. 

National Research Council. Institute of Labora- 
tory Animal Resources. Animals for Research: 
a Catalogue of Commercial Sources. Washing- 
ton, NAS—NRC, 1958. (Information on Labora- 
tory Animals for Research. Vol. 1, no. 3, April 
1958.) 29 p. 

Sherman, F. S., ed. Symposium on Naval Hydro- 
dynamics, Sponsored by the Office of Naval 
Research and the National Academy of Sci- 
ences—National Research Council, September 
24-28, 1956, Washington, D. C. Washington, 
1958. (NAS-NRC Publication 515.) 444 p., 
illus. $8.00. 

Taylor, Walter W., ed. The Identification of Non- 
Artifactual Archaeological Materials. Report of 
a Conference Held in Chicago, March 11-18, 
1956, by the Committee on Archaeological 
Identification. . . with the Support of the Na- 
tional Science Foundation. Washington, 1957. 
(NAS-NRC Publication 565.) $2.50. 
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